A number of second-generation non-sedating antihistamines are used in clinical practices over the world. However, long-term safety and efficacy have not been proved high level evidence based medicine. We have performed an open-label, multicenter, phase III study to evaluate the long-term safety and efficacy of bilastine, a novel non-sedating H 1 -antihistamine for patients with chronic spontaneous urticaria (CSU) or pruritus associated with skin diseases (trial registration no. JapicCTI-142528). Patients aged 18-74 years were treated with bilastine 20 mg once daily for up to 52 weeks. Safety and tolerability were assessed on the basis of adverse events (AE), bilastine-related AE, laboratory tests and vital signs. Efficacy was assessed based on rash score, itch score, overall improvement and quality of life. One hundred and ninety-eight patients enrolled, 122 of whom (61.6%) completed the 52-week treatment period. AE were reported in 64.5% and bilastine-related AE in 2.5% of patients throughout the 52-week treatment period. All AE were mild to moderate in severity. AE associated with the nervous system occurred in 10 patients (5.1%) including seven patients (3.6%) with headache. Somnolence reported in two of these patients (1.0%) was related to bilastine. All efficacy variables improved during treatment with bilastine. In conclusion, long-term treatment with bilastine 20 mg once daily for 52 weeks is safe and well tolerated in Japanese patients with CSU or pruritus associated with skin diseases. Bilastine improved disease symptoms of both conditions early in treatment, and the efficacy was maintained throughout the treatment.
INTRODUCTION
Pruritus is an unpleasant sensation in the skin that causes an intense desire to scratch and highly influences the quality of life (QOL). [1] [2] [3] It is the most frequent symptom in dermatology and can be distinguished as acute or chronic pruritus (CP), with the latter defined by the International Forum of Itch as pruritus lasting 6 weeks or more. 4 Multiple factors contribute to the induction and exacerbation of pruritus. The most important factors in the elicitation of itch are resident skin cells, which can release mediators that directly induce itch by binding to pruriceptors or indirectly by releasing products that activate other cells to release pruritogenic substances. 5 Among them, histamine has been the most thoroughly studied pruritogen for decades. Histamine binds to H 1 -receptors expressed on sensory nerve fibers and endothelial vessel walls. i.d. injection of histamine provokes vasodilation with wheal and flare accompanied by pruritus.
H 1 -antihistamines are the only available antipruritic therapy for various types of pruritus and are very effective when the itch sensation is mediated by histamine, like in urticaria. Clinical aspects for the treatment of urticaria with H 1 -antihistamines in the Japanese guideline for urticaria 6 are similar to those in the guidelines used in Europe 7 or the USA. 8 However, while the European guideline on CP states that H 1 -antihistamines have limited efficacy at the licensed dose in any type of CP, 9 the Japanese guideline for management of atopic dermatitis 10 states that the Japanese Dermatological Association recommends second-generation H 1 -antihistamines for suppressing pruritus and preventing exacerbation due to scratching as an adjuvant therapy for topical treatments, as well as for chronic prurigo or cutaneous pruritus (described in Japanese only). Accordingly, most second-generation H 1 -antihistamines have been authorized for the treatment of urticaria and pruritus associated with skin diseases (e.g. eczema/dermatitis, cutaneous pruritus) in Japan.
Bilastine is a non-sedating second-generation H 1 -antihistamine. As of March 2015, bilastine has been approved for the therapeutic use for urticaria and allergic rhinitis (AR) with a recommended dose of 20 mg once daily in patients older than 12 years in 90 countries, but not in Japan. A clinical pharmacological study using positron emission tomography demonstrated that a single p.o. dose of bilastine 20 mg did not occupy the H 1 -receptors in the brains. 11 Furthermore, bilastine at therapeutic and supratherapeutic doses (20 and 100 mg once daily, respectively) did not induce any clinically significant changes on QT interval corrected for heart rate prolongation in electrocardiogram, 12 and bilastine requires no dose adjustment in patients with renal dysfunction. 13 In randomized double-blind studies in Japan, the efficacy of 2-week treatment with bilastine 20 mg once daily was superior to that of a placebo in Japanese patients with chronic spontaneous urticaria (CSU) 14 or perennial AR. 15 However, no clinical study to evaluate the safety and efficacy of long-term administration of bilastine has been conducted in Japanese patients with CSU or AR. Moreover, the efficacy and safety of bilastine 20 mg once daily in patients with pruritus associated with skin diseases has not been fully elucidated. The International Conference on Harmonization E1 requires 12-month treatment data and inclusion of treatment outcomes of at least 100 patients treated for at least 1 year in the safety database for evaluation of novel drugs of which long-term use is expected. 16 However, such a long-term clinical trial has not been performed in Japan.
In the present study, we evaluated the long-term (52-week) safety and efficacy of bilastine 20 mg once daily in Japanese patients with CSU or pruritus associated with skin diseases (eczema/dermatitis, prurigo or cutaneous pruritus).
METHODS

Study design and treatment
This was a phase III, open-label, single-arm, multicenter study conducted at 15 clinics in Japan. It involved a 4-14-day run-in period in which patients were screened. Eligible patients were enrolled in a 12-week treatment period. Patients were allowed to move to the continued treatment period (40 weeks) if their symptom scores (total symptom score [TSS] for CSU, itch score for pruritus associated with skin diseases) on week 12 were improved in comparison to the baseline and no severe bilastine-related adverse events (AE) had occurred. Bilastine (Taiho Pharmaceutical, Tokyo, Japan) 20 mg was administrated once daily in the morning, 1 h or more before or 2 h or more after breakfast, starting from day 1 after enrollment. Follow-up visits were scheduled in weeks 2, 4, 8 and 12 in the 12-week treatment period, and every 4 weeks in the continued treatment period.
Patients
Male and female patients, aged 18-74 years, were screened if they were diagnosed with CSU characterized by recurrent idiopathic rash occurring for at least 4 weeks prior to consent acquisition or with pruritus associated with the following skin diseases: eczema/dermatitis (suitable for evaluating itch from eczema, contact dermatitis, atopic dermatitis, nummular eczema, autosensitization dermatitis, pompholyx, asteatotic eczema or lichen simplex chronicus, except patients with hand eczema alone), prurigo (acute, subacute or chronic) and cutaneous pruritus (systemic or local). Patients could be enrolled in the 12-week treatment period if they demonstrated a total itch score of 8 or more (maximum score of 24, as a sum of daytime and nighttime scores) and a total rash (synthetic) score of 5 or more (maximum score of 9) in case of CSU for 3 days immediately prior to enrollment. Patients were required to record symptom scores in a diary for the last 3 days before enrollment and to have more than 80% of symptom scores completed over the run-in period.
The main exclusion criteria were having a dermatological condition that could interfere with the efficacy evaluation (including angioedema, cholinergic urticaria, mechanical urticaria, aspirin-induced urticaria, urticaria associated with vasculitis or collagen disorder, urticaria with known causes, urticaria related to thyroid disorders, urticaria pigmentosa, food-dependent exercise-induced anaphylaxis, Schnitzler syndrome, cryopyrin-associated periodic syndrome, psoriasis or ichthyosis); a history of hypersensitivity to antihistamine; clinically significant hepatic, renal, cardiac, neurological, hematological, immunological or malignant diseases; receiving ultraviolet light therapy; having received antihistamines, antiallergy drugs, non-steroidal anti-inflammatory drugs, neurotropin, antiplasmin drugs, glycyrrhizinate, diaminodiphenyl sulfone, psychotropic drugs, antipruritic drugs or other drugs for the target diseases (including Chinese herbal medicines) in the previous 6 days; ebastine in the previous 7 days; corticosteroids (excluding depot formulations), tacrolimus hydrate, immunological drugs or estrogen in the previous 21 days; corticosteroids (depot formulations), P-glycoprotein inhibitors, specific immunotherapy or non-specific modulation therapy in the previous 30 days; and investigational drugs in the 90 days before enrollment. All patients could concomitantly use moisturizing agents that they used before consent acquisition. Topical corticosteroids (weak, medium or strong rank) (Table S1) that had been used for more than 1 week before consent acquisition could be concomitantly used in patients with eczema/dermatitis or prurigo during the study as long as the dose and regimen were not changed. When symptoms transiently worsened, patients could use topical corticosteroids with 1 rank higher potency for 2 weeks in the continued treatment.
Safety assessment
The primary end-points of this study were incidence of AE and bilastine-related AE. The incidence rates of AE and bilastinerelated AE were assessed at the onset of the study and monitored over the entire 54-week study. Safety was assessed by means of laboratory tests (biochemistry and hematology), vital signs (blood pressure, body temperature and heart rate), and the incidence and severity of AE. Causal relationships for all AE were categorized by the investigator as probable, possible, unlikely or unrelated. Treatment compliance was assessed through patient diary recording.
Efficacy assessment
The efficacy end-points for CSU were TSS, defined as the sum of the rash (synthetic) and itch (average of daytime and nighttime) scores; the change from baseline in TSS; the score and the change from baseline in rash score (flare, wheal and synthetic) and itch score (daytime, nighttime, and average of daytime and nighttime); overall improvement; and change in QOL. Those for pruritus associated with skin diseases were the score and the change from baseline in itch score (daytime, nighttime and average of daytime and nighttime); overall improvement; change in QOL; and only for the eczema/dermatitis and prurigo groups, the rash score assessed by the investigator and its change from baseline.
The baseline values of each symptom score were the average of the consecutive 4 days prior to day 0. The changes from baseline for each symptom score were calculated as the mean score of the initial 3 days of the treatment period and the mean scores of each 7-day period until follow-up visit at weeks 2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 , 48 and 52. The baseline scores of QOL and rash score assessed by the investigator were those on day 0.
The patients scored their itch during daytime and nighttime using a 5-point scale (0-4) ( Table S2 ) and patients with CSU additionally scored their rash on a 4-point scale (0-3) (Table S3 ) throughout the run-in and treatment periods. Patients' assessments were recorded in the patient diary daily until week 4 and, thereafter, 7-day assessments (until follow-up visit) were recorded every 4 weeks.
Overall improvement was evaluated at follow up by the investigator based on the patient diary and clinical observations using a 5-point scale (1-5) (1, markedly improved; 2, moderately improved; 3, mildly improved; 4, no change; 5, exacerbated; Table S4 ). 17 Similarly, the investigator assessed the change from baseline in rash score in the eczema/dermatitis and prurigo groups according to a 5-point scale (0-4) (0, absent; 1, slight; 2, mild; 3, moderate; 4, severe; Table S5 ).
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In addition, the patients assessed their QOL by using the Japanese version of the Dermatology Life Quality Index (DLQI; Finlay and Khan, 1992) 18 at day 0, and weeks 2, 4, 8 and 12 (or at discontinuation) in the 12-week treatment period, and at weeks 24 and 52 (or at discontinuation) in the continued treatment period. The DLQI questionnaire was self-administered and comprised 10 questions that were scored; a higher overall score indicated greater impairment of the patient's QOL. 19 We obtained permission to use the DLQI from Dr A. Y. Finlay and Dr G. K. Khan (Department of Dermatology, Cardiff University School of Medicine) before conducting this study.
Statistical analysis
Safety was analyzed in a safety analysis set comprising the patients who received bilastine at least once. Efficacy was analyzed in the full analysis set comprising patients for whom TSS (in patients with chronic spontaneous urticaria) or itch score (in patients with pruritus associated with skin diseases) was assessed for 1 day or more and who were administrated bilastine at least once and were eligible for enrollment. A paired t-test was used to analyze the mean change from baseline for each symptom score. All statistical analyses were performed with SAS software version 9.2 (SAS Institute, Cary, NC, USA). P < 0.05 was considered significant.
Ethical approval and clinical trial registration
The study protocol was approved by the institutional review board of each clinic. All participants gave written informed consent. This study was conducted in accordance with the Declaration of Helsinki and the Japanese Good Clinical Practice Guidelines. This study was registered with the Japan Pharmaceutical Information Center (no. JapicCTI-142528).
RESULTS
Study population
Of the 205 patients screened, 198 were enrolled in the study between May and August 2014. One patient discontinued the study before administration, and 197 patients had received bilastine at least once (these patients' data served as the safety analysis set), of whom 56 patients had CSU, 85 eczema/dermatitis, 24 prurigo and 32 cutaneous pruritus ( Fig. 1 ). The full analysis set comprised data from 195 patients after the exclusion of two patients who turned out to be ineligible. Of the 181 patients (91.4%) who completed the 12-week treatment period, 166 (83.8%) took part in the continued treatment, and 122/198 patients (61.6%) completed the 40-week continued treatment. Seventeen patients discontinued because of lack of efficacy or symptom progression in the treatment period and the continued treatment period, of whom 14 patients had eczema/dermatitis, two prurigo and one cutaneous pruritus. The patient characteristics (safety analysis set) are summarized in Table 1 . The mean age was 40.0 years, and 50.3% were male. The main disease was atopic dermatitis (54.1%) in the eczema/dermatitis group. At baseline (the average of the consecutive 4 days prior to day 0), in patients with CSU, TSS (mean AE standard deviation) was 4.46 AE 0.84, itch score 2.44 AE 0.55 and synthetic rash score 2.02 AE 0.41. In the eczema/dermatitis, prurigo and cutaneous pruritus groups, itch score was 2.16 AE 0.54, 1.99 AE 0.50 and 2.39 AE 0.72, respectively. Rash score assessed by the investigator was 2.9 AE 0.6 in the eczema/dermatitis group and 2.6 AE 0.6 in the prurigo group. Total QOL score at baseline was 4.5-8.2.
The compliance rate for bilastine was 98.05 AE 4.33% in the safety analysis set and 97% or more in each disease group. The administration period was 284.3 AE 115.5 days overall, and 319.1 AE 93.6, 262.7 AE 123.3, 266.9 AE 127.5 and 293.7 AE 108.5 days in patients with CSU, eczema/dermatitis, prurigo and cutaneous pruritus, respectively.
Safety
Safety was assessed in 197 patients comprising the safety analysis set over the 12-week and continued treatment periods. The common (≥2%) AE and bilastine-related AE are shown in Table 2 . The most common AE were nasopharyngitis (28.4%), contact dermatitis (4.1%), eczema (4.1%), headache (3.6%) and asteatosis (3.6%). AE associated with the nervous system occurred in 10 patients (5.1%) including seven patients (3.6%) presenting with headache. Somnolence reported in two of these patients (1.0%) was related to bilastine. Throughout the 52-week treatment, AE were reported in 64.5% of patients, and most of them were mild to moderate in severity. Bilastine-related AE were reported in four patients (2.0%) in the 12-week treatment and five patients (2.5%) throughout the 52-week treatment period. All bilastine-related AE were mild to moderate.
The common and bilastine-related AE by time of onset are shown in Table 3 . In the 12-week treatment, AE were reported in 33.5% of patients, and the incidence rates every 2 weeks were 8.1% in day 1 to week 2, 9.7% in weeks 2-4, 12.1% in weeks 4-8 and 10.8% in weeks 8-12. In the continued treatment, the incidence rate of AE every 12 weeks was 33.7% in weeks 12-24, 31.6% in weeks 24-36, 24.1% in weeks 36-48 and 2.4% in weeks 48-53.
No serious AE occurred during the 12-week treatment period. In the continued treatment period, three patients experienced serious AE (retinal detachment, lumber fracture and cervical epithelial dysplasia), which were not related to bilastine. Three patients discontinued the study owing to AE, namely, asthma, oropharyngeal pain and eczema, all of which were not related to bilastine. There were no deaths in this study. Figure 2 shows the changes in TSS throughout the 52-week treatment. TSS significantly improved as compared with the baseline at week 2 and remained at approximately the same level thereafter (P < 0.001 vs baseline at each time point, paired t-test). Similar efficacy patterns were observed for rash (data not shown) and itch scores (Fig. 3) (P < 0.001 vs baseline at each time point, paired t-test).
Efficacy
CSU
Figure 4(a) shows the patients' overall improvement at each visit. As for overall improvement as assessed by the The results of DLQI assessment (total DLQI score and individual domain scores) are shown in Figure 5 (a). The total QOL score was 8.2 AE 4.4 at baseline. The total QOL score significantly improved from baseline as of week 2 and slightly improved thereafter (P < 0.001 vs baseline at each time point, paired t-test). Similarly, individual domain scores improved from baseline as of week 2. Figure 3 shows the changes in itch score throughout the 52-week treatment period. Itch score decreased from week 2 as compared with the baseline, and remained significantly improved from baseline throughout the 52-week treatment period in all diseases (P < 0.001 vs baseline at each point except for P = 0.002 at week 2 in prurigo, paired t-test).
Pruritus associated with skin diseases
As for overall improvement as assessed by the investigators, markedly improved or moderately improved was observed in 46.4% (39/84) of patients at week 2, 70.5% (55/78) at week 12, 78.7% (48/61) at week 24 and 89.1% (41/46) at week 52 in patients with eczema/dermatitis (Fig. 4b) . In the patients with prurigo, it was observed in 56.5% (13/23) of patients at week 2, 70.0% (14/20) at week 12, 88.9% (16/18) at week 24 and 92.3% (12/13) at week 52 (Fig. 4c) . In the patients with cutaneous pruritus, it was observed in 66.7% (20/30) of patients at week 2, 89.3% (25/28) at week 12, 95.7% (22/23) at week 24 and 90.0% (18/20) at week 52 (Fig. 4d) .
Total QOL score significantly improved from baseline from week 2 onwards for all diseases (except for week 2 in patients with prurigo) (Fig. 5b-d) . Similarly, individual domain scores in the eczema/dermatitis and cutaneous pruritus groups improved compared with baseline except for "treatment" in eczema/dermatitis and "personal relationships" in cutaneous pruritus. However, "symptoms/feeling" and "work/school" improved from baseline only in patients with prurigo.
Investigators' rash score was significantly improved from baseline from week 2 onwards in the eczema/dermatitis and prurigo groups (P < 0.001 vs baseline at each point except for P = 0.001 at week 44 in prurigo, paired t-test) (Fig. 6) . 
DISCUSSION
We conducted this open-label, multicenter study to evaluate the safety and efficacy of once-daily administration of bilastine 20 mg for up to 52 weeks in patients with CSU or pruritus associated with skin diseases. To the best of our knowledge, this is the first study to evaluate the long-term safety and efficacy of 1-year H 1 -antihistamine treatment in Japanese patients with CSU or pruritus associated with skin diseases. The overall treatment compliance rate in the safety analysis set was 98.05%, and there were no differences among the disease types (97-99%). These results indicate that the compliance to long-term treatment with bilastine is very good. 
Analysis set was safety analysis set. AE occurring in 2% or more of patients and all adverse drug reactions are shown. Data included the treatment period and the continued treatment period. AE, adverse events.
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ** Figure 3 . Change in itch score (average of daytime and nighttime) from baseline through the 52-week treatment period for chronic spontaneous urticaria and pruritus associated with skin diseases (eczema/dermatitis, prurigo and cutaneous pruritus). Each datum represents the mean and standard deviation. **P < 0.01, ***P < 0.001 versus baseline (paired t-test). CSU, chronic spontaneous urticaria.
None of the patients died during the study. Three patients experienced serious AE (retinal detachment, lumber fracture and cervical epithelial dysplasia); however, these were judged by the investigators not to be related to bilastine. Three patients discontinued the treatment owing to AE (oropharyngeal pain, eczema and asthma), which were also not related to bilastine, according to the investigator's assessment. The overall incidence of bilastine-related AE was only 2.5% (5/197 patients) over the 52-week treatment: somnolence in 1.0% (2/ 197) , and increased aminotransferase aspartate, increased cglutamyltransferase and nocturia in 0.5% (1/197) of patients each. No increase in the incidence of AE/bilastine-related AE and no suspected late-onset AE were noted in association with the extended treatment duration. No clinically significant change or abnormality was noted in laboratory tests or vital signs. An overseas clinical study of long-term treatment with bilastine 20 mg once daily for 1 year was conducted in patients with perennial AR. 20 Although the diseases targeted in the present study were different from those in the overseas study, this study showed no AE or bilastine-related AE specific to Japanese patients when compared with the overseas study. These results suggest that long-term treatment with bilastine 20 mg once daily for 1 year is safe and is well tolerated in Japanese patients with CSU or pruritus associated with skin disease. We conducted a randomized, placebo-controlled phase II/III study in Japanese patients with CSU, which clearly demonstrated that bilastine 20 mg once daily for 2 weeks was superior to placebo in efficacy based on the TSS. 14 The overseas phase III study in patients with CSU corroborated that the efficacy of bilastine 20 mg was superior to that of placebo and comparable to that of levocetirizine 5 mg. 21 Accordingly, this study clearly demonstrated that bilastine 20 mg once daily is effective in patients with CSU. Assessment results for efficacy variables in CSU in this study were completely in line with those of the phase II/III study in Japanese patients with CSU.
When we compared the efficacy variables of bilastine 20 mg in CSU among the studies, change in TSS from baseline at week 2 was À3.01 AE III study. Although various bias effects might have affected the efficacy evaluation in patients and investigators owing to the fact that this was an open study, we conclude that the longterm efficacy of bilastine could be evaluated in the present study.
With respect to long-term efficacy in patients with CSU, bilastine 20 mg once daily significantly improved TSS, itch, rash and QOL scores during the 52-week treatment as compared with the baseline scores. Improvement in TSS, itch and rash scores was observed early in the treatment (days 1-3 ). In addition, markedly improved or moderately improved ratings were noted for over 80% of patients at every assessment by the investigators.
Similar results were obtained in patients with pruritus associated with skin diseases. Briefly, bilastine 20 mg once daily significantly improved itch and QOL score during the 52-week treatment. Improvement in itch score was also observed early in the treatment (days 1-3). In addition, investigator's rash score for eczema/dermatitis or prurigo improved during the 52-week treatment. Concomitant use of topical corticosteroids (weak, medium or strong rank) was permitted in these groups; more than 90% of patients actually used topical corticosteroids. Therefore, in addition to the effect of bilastine on the scratching behavior at skin lesions, an effect of the use of topical corticosteroids should be also taken into account when considering the improvement in itch scores. On the other hand, there were some differences in efficacy for itch among the diseases. Although significant improvement in the itch score was observed for all diseases at each assessment point, the change from baseline was larger in patients with CSU or in the cutaneous pruritus group than in those with eczema/dermatitis or prurigo (Fig. 3) . It is generally known that histamine has different effects on itch in different CP disease types; moreover, histamine H 1 -receptor-induced itch in patients with conditions including atopic dermatitis, prurigo or cutaneous pruritus is lower than that in patients with CSU. 6, 22 Because there were no significant differences in the baseline scores between groups, we reason that the decrease in itch scores can be ascribed to the degree of involvement of histamine in diseases. In consistence herewith, it was previously reported that second-generation H 1 -antihistamine is effective for itch in patients with CP. 3, 23, 24 In addition, markedly improved or moderately improved ratings showed higher tendency to depend on the treatment duration. Therefore, we can conclude that bilastine is effective in patients with CSU or pruritus associated with skin diseases, and efficacy is maintained for 52 weeks with no loss of drug sensitivity at a regime of 20 mg once daily. This study was designed as an open-label trial. Based on a systematic published work review, Zuuren et al. 25 reported that there currently is a lack of evidence to support or refute the use of H 1 -antihistamines alone in the management of eczema. A placebo-controlled study would be necessary to evaluate the long-term safety and efficacy of bilastine in Japanese patients more accurately. However, no apparent changes or abnormalities in laboratory tests and vital signs, which are objective indicators, were noted, providing a rationale for long-term safety of bilastine. This study included only 16 patients aged 65 years or older. Because the elderly are affected with a variety of skin diseases due to aging-related decrease of skin barrier and change of treatment response, the safety and efficacy of bilastine needs to be evaluated in elderly patients.
In summary, no safety concern was identified during the 52-week treatment with bilastine 20 mg administrated once daily in patients with CSU or pruritus associated with skin diseases, suggesting that long-term treatment with bilastine is safe and well tolerated in Japanese patients. Bilastine improved CSU or pruritus associated with skin diseases early in the treatment, and the efficacy was maintained throughout the treatment duration. 
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